
.. Medicine 
Health Physics 
Industrial Hygiene 
Toxicology 
Medical Department/3M 

3M Center 
St. Paul. Minnesota 55101 
612/733 1110 

to-larch 27, 1981 

Blaine C. McKUsick, Ph.D. 
Haskell Laboratory 
Elkton Road 
Newark, Delaware 19711 

Dear Blaine: 

------· 

A copy of the TSCA Section 8(e) notification regarding perfluoroalkane carboxylic acids and corresponding ammonium carboxylates is enclosed. Please contact us if you have further questions. 

Sincerely, 

_;'A~J. 
F. D. Griffith, Ph.D. 
~tanager, Toxicology Services 

FDG:klh 

Enclosure 

,.....,--·-·• r-~ : ..... .. I . • , l : • ·,. ; f 
~ "\ ·J._ ... ... ~ ·' \ .... ~ 

'•~n . ., I -~,..,., 
. ! - ..... ... · -..:. j 

. . .•. ·" ···-- .. . .. ,_. ·-- -_ .......... .,;, . ' 
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. . r 
Frank A. Ubel, M. D • 

. M{.'<J1(;61) O.rcctot 

March 20, 1981 

Acting DiTectOT, NIOSR 
Park Lawn Building 
5600 Fi!iihcrA T.:tnc.~ 
Rockville, MD 20H55 

Ounr Sir: 

Subject: Notice to . EPA Regarding Section 8(e) 
of the Toxic Substances Control Act 

~~ f..i.D4 '~"clNwd fDr yDJ,a J.Afomt..i.oll .a c.Dpy o£ 
the subject notice submitted to EPA on this date. 
You will note from our letter to EPA that we regard 
curtuin parts of this notice as trade secret or 
confidential business information. Therefot>e, this 
information should be handled according to Section 
15 of the Occupational Safety and Health Act (29 USC 
(}()4). Tn th<.! <.!V<:nt yuu dctcrmln<.! thnt it m;Jy he 
uccu~sary to di~c1o::ou cc:rtain or this information 
to the general public, we request that you contact 
3M prior to such disclosure. 

Very truly yours, 

~\r\1, ... v \,..:_.t.:,. .. -:.,._ 

Frank A. Ubel, 1-t.D. 

~~-.,.,,~ 

:.r.tU :4. :... Callar 
Saini Paul. W.MeiQ&a 55101 
612/7:33 5181 

... EID079614 
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:'lM C".lmlm 
:;1. l'ln•l. Muuo<::,1.1lil !:.I"" 
612(/JJ 1110 

March 20, l9ol 

Document Control Officer -
Chemical Information Division 
Office of Toxid Subst4DCG& (WH-S57) Environmental Protection Agency 
401 M Scrccc, ~.w. 
Washington, D.C. 20460 

Gc:ntJ.<:uu.m: 

Subject: Section 8(c) Toxic Substances Control Act (~5C~) V<:rfluoroalkane Carboxylic Acids and Correspondin~ Ammonium Carboxylates 

'Please find attached :3M Report entitled "C>-:al llan~efincier St:.:C:;· uJ '1'-:l.CJ<JBCuC i.u l'rt.:j~IHU&C ltac:;". dated Mar:'ch l:l.. l~ol. l'r(.:ii::.~:-.<:::: information J: rom t:his study has indicatE:d that oral cio~ i:-.e; o;; the subject an~onium carboxylate mixture produces the desc:~:~c teratogenic effects. This Report and the findings dcscr~:a; ~~ the ;trtidc puhlishNI in tht! Aur.uRt 1980 1\mr.-rit:i'ln Tnr!u"t:"-: .,; ,I_I.J.1.4L~~·----~~~-".'.'.'..''. '· ;ulll nd"c• \'lll:l.,cJ IA:.i j.IUCI. ur-;il~-, -i(l·:··L-(i.:..[J·..:cj·y;(:l:-:-·i·..:.;.,.;, us co submic this infortuation pursuant to Section 6(e) o: 7SC.:.. and EPA's St<ltcmcnt of interpretation published in ::he: :~~~?..;.:. tu::c.;IS'l'J::l<., 1-t~cch lG, 191~. 

Perfluoroalkane ammonium carboxylates is a generic che::-.ic&~ .. c ... c: for a tniXI:Ur<: of hOtnO!OJ;S+Which can be expreSSE:ci oy :r:t: i',l.'lll! ra 1 r •• ranuLa c ···., UC;(l(J lill J • l~:u:lt 0 f LIIC.::-;c III.IIII(J iCI~:· •..:;,~; II r..u· : 'I r<:Port<:d on the 'J.';:,CA vc:ncory 

As previously stated in our November 19 submission, our em,lo;~~ r•·•·u r•l:: oau•l .. ,.i cl•·m i •d "l~i' •l:al :1 i ntl i t::tl;t.! •·h:u; Lu tl:tlt: nu l.uua:111 h(:a.lth JICUI.Ilcm:: haV(: IJccu Outa<:rv<:d nor dita<:<ll:i<: patC4.:rn~ dC:t~:<.:i:~:c! which are attributable or related to fluorochemical exposure. 'l'hi:i mix"turc uf hc,auulu~uus t&UUftOnium carboxyl<ltes and the: c;orre:-1-i(IUlldinJ~ hutuu l.u;•,t.Hil;i carbuxylic acids arc Currc:ntlj' CCJr:utiCCCi"llj available£ and utac:d as follows: 

)M Ucund l•'luuruc.:lu:wical Acid FC-16 l::mubific:r additive: in che::::i..­
cal specialty produces 
(international markec onl/) 
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Uuc:ucucul. Cuuccui Off ic:c:1· 

r'LUOl~U® Uriuw FluorociH:ualcal · Surfactant FC-126 (;auu11u11 ium caa rbuxyJ;a tc:::) 

F.LUOBAD8 Brand Fluorochemical Surfactant FC-143 (ammonium carboxylates) 

-1-

( 

Additiv~ us~d in ch~~ickl S?~c~a::~ produces 

Emulsifier used iu chemica: processing and as an a~cit!ve ~~ chemical sp~cialty ?toduccs At uur Ch~uo.l.it~ IJCUuuctlon S:acilicy, located at Hi~hwily 61 anc.i. ~-:"sh~:oc;-.o:~ 
County Road 19, St. Paul, MN 55133, the subject chemicals are ~anufaccu:cc 
frona ·· of locally-produced p~rfluoroalkane carboxylic acids and ol! tlu: liWIIC: acid iwport~d froua our European plant in Antwt&rp. oel~i.,;~. 
Chemical reaction occurs in a closed system. Approximately 36 ~~loyacs a:a 
intermittently exposed to the subject chemicals during production a: :~c 
Ch<lmolite facility. Approximately of perfluoroalkar.fa caroo;.;ylaccs 
ur~ ~ported annually. 

We plan to inform, by April 1, those customers and 3M em~loyees ~ho ~ava, 
chrou~;h u~e~ anu/or proce~sing, potential significant exposure: to t:-.c s~~­
j~ct clu.:mical~. At that cim~, w~ will swnmarize the~e findings anci o;;;l.!.:-.i: 
our r~commendations for handling and using these products. We ·are b/ CO?/ 
of this letter advising NIOSH of these new preliminary teratogenic :i~ci~&s. 
/\:; :cclclil·ionill ·fnfnrumt·iocc lu•c•cNnc•:: :1v:.ll:1hlc• to 11:;, wro pl:1n tn ,,rl'li~:t· t.l.<•:;l' 
c:u::l 111111!1':; :Jucl c:mJ• I "'J'"c•:; •u:c:unl iug.l 'J. 

ln viuw of the: utt<.~cheu preliminary finding~ and in linr: wun our o:-.c;c.i.:-:;; 
t~::;tiug ilnu monitoriu~ pro~ram on fluoroc.hemicals, the followi:-.~ ?ro;;:~:-. 
is planned for th~ ammonium. carboxylate mixture: 

. 

(L) A cur:~tuJ~eult:ic'J :->tuuy in ratlj. 
(:t) A suu::o~-<1uc.:ut cer~tog<:.u.ic:.ity study in rabbita. 
(3) Continual i.ndustrial hys~iene program to improve and ra:nne: mauu[~c:tur icc;~ ;uuJ p~ck.a;~iu;; proc~s=a;es which have IJuun developed to further reduce the exposure to plant employe:&s. Siuc:u cert~&iu ot: the i.ufur.watiou JH'uvid~d herein i:a considered confich:ntio.:l 

bu~lnus~ in.for~Aation, we are providing a sanitizc:<l version of this re:port 
for the public file. In addition, we have deleted from the confidential 
subwission inconsc:que:ntial information such as the names of J:·t e~~lo:.rus 
for the: purpose: of prot:ectina.; their privacy • 

' EID079616 
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Document Control Officer - 3-

Should additional correspondence be nect!ssary on thi:s matter, please contacL: · 
Larry Magill 

. Manager, H.cgulatory Affairs Department Commercial Chemicals Division 3M 
~ Center, 223-65-04 
Saint Paul, MN 55144. 
Teleph~nc: 612/733-7062 

Yours reJ; truly, 

t/ if .. 1 
Llr_ !I Jl 

f'\lo ·'" f-r ~ 'f d-.. Ct.:org-e L. · Hegg i V 
Croup Vice President 
Ch\:mia.Js. Film • Allied Products 

he: 

GLH:sue 

A llachrncn L::o 

cc: 

R. J. 
w. c;. 
!··. u. 
c .. ,. 
c. L. 
'·. c:. 

Actin~ Dircct.or, NIOSH 
l';~rl<. l.awn JJujJdiug 
5600 Fishers Lane 
Rockville, MD 20855 

Davis/T. J. Scheuerman 
l·:wcrt: - 220-l:lW 
Criffith/W. C. McCormick Hanson - 223-6 
Hegg - 220-lJC 
Kruhh - 22)-(, 

- 220-12E 

- 22G-2E 

J. u. WlZerte/k. A. Prokop - 236-l t.. F. Ludford - 225-SN w. 11. Pearlson - 223-6 u. 1(. lti.ckcr - !j)-1, 
l'. 1:'. Riehle - Chcmolite w. F. Scown - 223-6 s. u. Surcnt~on - 220-2 1··. A. Ubel/0. E. Roach 

EID079617 
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Report Number: M-601 

Date: March 12, 19~ 

Oral bnge.finder Study of 'l'-2998CoC iA Pregnant RAts 

Experiment No.: 

Conducted At: 

Dosing Period: 

;:?ijv/1'1 
" Date 

' 

0680RROOl8 

St. Paul, Minnesota 

Janu.azy 20, l980 eo Janu&!j' 29, l9a. 

EID079618 
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Introduction 

A This oral ranqefi~er study- was conducted to determine the upper dose level of T-2998CoC- for a subsequent oral teratology study in rats. The study was sponsored by 3M Commercial Chemical Division, St. Paul, Minnnesota and was conducted by the Safety Evaluation Laboratory, St. Paul, Minneaota. The study was conducted in accordance with the Safety Evaluation Laboratory's Standard Operatinq Procedures for such studies. The storaqe location for the raw data anc A copy of the final report is maintained in the Safety Evaluation I.Aborat.ory'a record £rchiv ... 

H~thodn ----- ., 
Thirty-six time-mated Spraque-Dawley derived female rats from Charles River Breeding Labo~atory were used in the study •. The animals were indiscriminately removed from the shipping boxes by Animal Care personnel and placed in the rack of cages from the left to riqht startinq at the top and working down. Later the Study Director assigned dose groups by vertical rows. 'l'he rats were housed individually in hanqing stainless steel cages with wire mesh floors and fronts in a temperature and humidity controlled room. Purina Laboratory Chow and water w.re aTa.i~e ad llhittzm. 'l'he liqhta vu-e on a ,2 hour liqht/dark cycle. 

The animals were observed daily from day 3 throuqh day 20 of qestation for abnormal clinical signs. Body w~iqhts were recorded on days 3, 6, 9, 12, 15 and 20 of qestAtion and the rats dosed accordinqly usinq a cun:Jt·oant do:J<: volwnf: u( ~ ~nl/,...y ot: bocJy wciyht. •.r-2~~tJCoC we:: outopr:ndcd in corn oil and administered daily by oral intubation at doses of 150, 100, 75, 50 or 25 mq/kq/day to qroups of 6 rats on days 6 through 15 of gestation. A control qroup of 6 rats received only corn oil by oral intubation on the same day.s •. On day 20 of gestation th.e rats were killed by cervical dislocation and each uterus, includinq its contents, was examined immediately to determine it the animal was preqnant. Because two previous teratology studies ( Experiment Nos: 0680TR0008 and 0680TR0010) with chemically related compounds resulted in fetuses with teratogenic c:hanc;ea in the lens of the eye, a few :e.tuses were also taken a~ day 20 of gestation and examined for eye abnormalities. 

Blood samples from throe rats in each dose group were ta~en before the first dose and at day 20 of qestation. Liver spectmens were also ta~en from the saaa rats on day 20 of qostation. The plasma samples and liver specimens were frozen and submitted to the sponsor. 
Results and Discussion 

The oral administration of T-2998CoC at 150, 100, 75, SO or 25 mq/~g/day to rat. durinq the period of organogenesis (days 6 through 1S of gestation) did not roault in any deaths. A toxic: effect of reduced body wel(Jbt gA.ln occurred he~ dayw 6 •ad 9 of C)estation .1D th• 150 11lg/kq/4ay dose group (Table 1) • 

The two nonpregnant 150 mq/kq/day rats had a more severe effect on body 

a E . b xper~ment No. 0680RROOl8 - FC-143 
EID079619 

' 
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weight on day 9 of the study than the preqnant high dose dams (Appenc!ix 

1)· They lost a considerable amount of weight and one was observed to 

have urinary incontinence on days 11, 12 and 13. The preqnant dams of 

the 100, 75, 50 and 25 mg/kg/day dose groups did not have abnormal 

clinical signs and qained weight at comparable levels to the 0 mq/kq/day 

qroup. 

Four fetuses were examined from each of four dams in the 150 and 25 

mq/kq/day dose qroupa for eye chanqes. All of the readable fetuses 

sectioned bad eye ch&nqes coasistinq of one or more of the following: 

l.rqe leAS clefts, dark streak running one-halt to three-quarters of the 

way through the lens or disorganized ~ens fibers (Table 2). ~e lens 

abno~alities occurred in the same location as those observed in the two 

previous teratoloqy studies ( Experiment Nos: 0680TR0008 and 

06SOTR0010) on chemically related compounds. The abnormalities in this 

study appeared more pronounced than in the previous studies. In the 

previous studies, the teratoqenic effect was a developmental eye 

abnor.m&lity which appeared to be an arrest in development of the primary 

lens fibers forminq the embryonal lens nucleus, followed by secondary 

aberrations of the secondary lens fiber of the fetal nucleus. The same 

qaaarAl morphological ch&Dges occurred in this rangefinder study with 

"l'-299BCoC. 

Conclusion 

The objective of determininq an upper dose level for an oral rat 

teratoloqy study was met in this study. The above results suggest that 

the 150 mq/kq/day dose level would be an appropriate high dose in a rat 

turatolo~y study b~c~u~u of the toxic effect of reduced body wei~nt 

qain. In addition to the toxic effect of reduced body weight qain, the 

teratoqenir. effect of lens abnormality was observed and is likely ~o be 

reproduced ~ a teratology study. . 

' 
EID079620 
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Table l 

Oral Rangefinder Study of T-2998CoC in Preqnant Rats 
Mean Body Weight Gains of Pregnant Rats 

With Standard DeViations (g) 

----....:D<l::.::.~Y.._ ____ _ 

.:,. ;2i.:,1 . : 

------------------------------
Control ~:tj 1.';., ..... 21. 2~ -·· •' t:• 

4 . ~ 7. 4 '(. ~· :1.. ~ :1.". (' 

150 mg/kg/dAy ~.1. '.I 
• I 
~ ..... a 1.~ :::•t .. !,;. .:l :· ~ ·-· ~ D s u. .1 ...J. . . ..... . 

100 mg/kg/dAy ·;2:;.. :J_ ':· l? 1.~ :;:4 
-~ J. '· l .... •I :1. :.• .;. 1.:::. . • .... -· ·-· 

75 mg/kg/day ·~· .. -· :.l:i ~.l 1:;. ~-· -1 
e:: . t:. 1, 1.:,1 6 .:!. 

... 1 (;1. " :l. ~-· .;:. I ..1 

I I ,lt;. ..:..· I ·' -· .. . 
.; .. 0.:. . _1 ::::;:, ·.:-- L .... 

·-=· 
~ 

( . l :lO. 1,;.1 

2S _mg/kg/day .:!.'1 .1·~· .:;;:.1 ~···~ --· ::~~ 
.. ':.• ~ .. .... t:· . ~:.t 4 -·. ~-

.... .... •:0 ·-· 

~Signi-ficantly higher than the control (Dunnett's t test p <.. 0.05) 

· .... :,. 

- -···- .. :...._....:. 

... .. '., 
.. .. --· . 

. . 
... ' 

. . 

' EID079621 
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Table 2 

Oral Ranqefinder Study of T-2998CoC in Preqnant Rats a 
Ratios of Fetuses with Eye Olanges to Fetuses Examined=-

High Doso Group 

(150 mg(Jtg/clay) 

16/16 

Low Dose Group 

(25 mq/kg/day) 

15/lS!a 

~ Four fetuses examined from each of four dams 
- One fetus not examined because eye architecture destroyed in sectionin;_ 

EID079622 ... -- ... ---· -
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Appendix I 

Oral Rangefinder Study of 'l'-2998CoC in Pregnant Rats 

Individual Body Weights (g) and Mean Body Weights 
with Standard Deviation for Pregnant Rats 

Da 

---~~~----------

.. 
N:l.F: 3'1t:; :1.::.0·1 2~3 _;:::,H 26:::- ~~;,· :£:=-2 
N:Lk 317 :1.8tl· 214 2~3 2€.~ 2~.2 ~'(t:, 

t·a.t-~ 3:1.8 :1. •:... · .• ~:1.7 
.. ,_. ,. , 

· ~":i· ~:::2 
-;- ... ...... ... .-i ---=-·-· N:Lf< ~:1.:1 2t~f." ~3~ 2~ ;;::~ 2:=:t.. 36~ 

N:LR 34e· i.~!J ~:1. 2~7 280 3i.;1 
.. 

369 

ME fiN 1.S<r.. ~--,t. 
"'-•' 243: 264 ;20:.' .. • 

_, -· 3~·:? 
S1'fil4.. J)E-...: . ., ·;, i.(i). .l i,j._ ~ w. s .u.. ~ a. ..... .. • .,;;. 
NON PF:l::.GURl:fl f1Nl1·1HL~ 

r·Uk :i::2t:'i :L:::•i ~:!..~ 2~··1 :.!l.~;. 2;.;.·.,:.: 222 

Day 

~· 
... .. 

O:l.i-: 32:1 2fj2 ::~~ 2:16 257 287 ~:;;. 7 
(1:1. .. ~ 3~4 :J.·- ,• ~:J...:: .;;::l ·.~ ..... .,. ;.!.:.1 :3:4·1 _, -· ..,;.w. 
(IJ. .. : ~-~!.:_. :1. ~ ... ~··' :l.:;.J. 2;.;:~·· .:.!•1·1 ~·1.::. ::.l .. , 
Ol.R :S.:t(' ~~t:. ~.;: 22-c. 26~ ~7~ 37~ 

f1Ef1N :19~~. ~1.~· 2~i.:.; 2~~ 2.:.7 ::5:1 
::.1 AN. C.•£'·:' :J.,:::. ~ 1.'" I • 

.. 
··' •l. .: . ..,. 

I' 
, :l~. 4 ~:::~ -. 

~-. 
Not~ PF<EGNHN1 HNl r·lHL.: 

0:1.1<: ~.2.~/ 2•~·· .... ;?~;··:: :t ··.:::-: 2\:)(, :21:!' 24t!. 
O:lk ~~~ :J.~:~ ...!'-':,., :.~..:::;1. ;J.:;t~ ... ~:l ' .. • ::C..:>:.L 

-~-·- ·-- EID079623 
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Appendix I (Continued) 

Oral Rangefinder Study of T-2998CoC in Pregnant Rats 

Individual Body Weights (g) and Mean B~dy Weights 
with Standard Deviation for Pregnant Rats 

Da::t 
·~ e:. ~ :l.~ j_~ 2•;1 -· ------------------------------

.11·1(-1 l•lt,,, ·'f. t: 1. ··t •II 

pj_~ ~.;.:.:. j,. .:.-t :l. -:.·.;· -- 2l.l) 2~:=t 25.$·. "1.2'? 

1-':.Lk 321 2:1•'1 ~4t,j 2~~ 2~~ 2.:·'-· lZ:l 

Pl.R '? :~~ 
__ ... 

~~·~ 2~..:. ~.;,~ ~j_'? l4~ 4b.c! 

1-':i.t~ ~~ 2€t~ a~-' 24t> 2to6 2~ -<~· ~ .,.;.,}.::, 

f':l.l-'. 3:tG :Le.~ 2:1.~ 2~4 24;:1 2C.S :St:-3 

Pit": 3·1:;: :l.;. .. ; ... 
OJ.· .,:!j.::: ~4·~, ~.::3 ~:?•::> ~ '.:'1 

t1EHN ;t.~~ ~ ~47 .264 ~~ 360 

SiF1N. C•C.'·.I 3:3.. .:. Z:l. -... -·· ~(:1. 4 2~. t• 34. i'!l 4!;.r. L.' .-. 

Da 

~ !:) $1 1.~ :l':.• ~(;.1 

------------------------------· 
7!;;.i r·Kk't<tj,..-' l>f1'y' 

t.;d . ..=~ :!:-!:l :l':.. :-· 22:l ~··~ 
...... . -.. ; 2.:.::: 3•lt!· ··- ~t:.·J 

C~:lR ~~-~) --- j_~::: 2:1~ 2.2~ 2··~~ :2~:'1l. 34.:. 

l,;.!:lR --··· ~..:..::- :172 ~1:;~. 2J.O ~3.::- ~-=:~ J:4r5 
e.:!:lk ~~:4 2:11. ~·1:::. 2~.:. 2t:ol. ~(/I!' ~ ..... _ ..... -:-
(!J.i-; 33J ;J.~.:: .;.•;1C,:. ~:;. ~4"1 ;i!~;;: =-~1 
~tor. ~~tS~ 2~t"t ~:l. ~4~ 2t.~ 2:jl".f, ~e::. 

r·1e.:a=;u :l.:?'l 2~1 ~3:~ 2~·~ 
. -:,-,.,-:. 
tG.i.a..., ::,t.: . 

S1 ~1N. L.:•l:. '-:' :L.::. ~ :.L •1 . l :l...:'. 
. , 
.;: :.L ,i -· 4 l,l.;.1 ;: . ::.::·~1 . '·' 
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Appendix I (Concluded) 

Oral Range finder Study of T-2998CoC in Pregnant Rats 

Individual Body Weights (g) and Mean Body Weights 
with Standard Deviation for Pregnant Rats 

Oil~ 

:5 6 $1 i-2 1.'.,j ~~, 

·--~~-------~-------------------
~.(.., NC:i.··'t(C:i/l.•ft',' 

: 
: 

R:l.R ~2f3 i.~::'$ 2:1.::- ~:!:6 ~~:5 ~7.:. ~~·1!1 
R:l.R • 3~7 :1.77 ;,l0:1. ~:1.3 235 z:.s- ~~~::: 

R3.R 3~~ 22E· 2~':1. 262 28::'$ 31.4 -... ~..,. ...,., ' 
R:l.F< 3:SSI :1.7~ 1.9~ 2:1.::: ~l~" :i::~·4 :5"::: 
R:lk ~0 1S7 226 245 267 304 37S 
Ri.F~ 350 1.;,·~ _._ 229 2-42 2?6 :se::e 3:$2 

HE. fiN ~:1 2£::1 ~ ~9 C:::~ ~e.~ 
S. Tftt>l. t·~V .:1~. 4 ~9. 1$ i.B.2 21). :1. 2.;;. 2 3~.~ 

lJo:~y 

1.2 1~ .• 

~· 1.R 34:2 21.6 23$1 26o 283 3:~:14 28::: 
S1.f.: )4::: ~(;.I· .... :'::::S4 24~ ;as- ~~4 ~:::::;: 

S1.R 344 1.SC..., 2~ 227 ~~;s ;t_g~ :sosc 
S:l.f< 34!:,; 20l~ 21.9 233 24~ 27l~ ~48 
S1.F:: 3~:1. 2lZ'I~· ~q3 2:?.S 268 ~]:,~r ~·:.·~· _ ... _. ·-· 

··-
r-lEftN 2~~ 22Y ~43 26~ ~~!;.. ·~ . .'/,·' 

STAr·t t··EV 1~. 4 :l..i.!. ~ :1.~. 4 :1.~. 2 :1~ . ~ :1.:-. ~ 

: 

NON PREGUHNl ANII·1ALS 

S3.R 34:1 1.$7 212!.3: ~i-9 220 2:i::S 238 
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